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LV Twisting Deformation 
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Rate of LV Early-Diastolic Untwisting 
    !"!$ !!&
44!	32 !"
  %!#"! !"!*  !&"!
 !!   !!$"!$ !!,	-
%! " !! !!,(-25 #"  "&*32)44)
45!)	   !$! !  "!&
 + & !#",
-)3:)44)46  & !!$ !*44)45)47)48! !)
$#)$!%! ! !!! 
	*"!)! !"&49 $ 	"#")
$! ! (, $%!-
,  ! -) 
$* 	 ! $%!" !  " ! 
!!	 ! &!&! 3! *!!#%!&
!!#! !  ""#" !! 
	*
#" ! !!! & !!$ ! +!)39)3:)
49$ ! #!&&!*38)
4:&! '!! !  " !!	 !!
!&+ !!!*4)51
57
%#$'#$#&$)%$#$"$' 
#"$$"$&$%"$'$$#"$$01+$
 ##$)$$#$ "##%"#$"$'#$$/#$#$
$$%$,85 " +$###$$$#
'#$)%$$'#$'$#)#$$'#$
%"$,
$"$"$# $'#)#$$'#$%"$+$#
##$$#%"$'#$#%$$"#01, "$#'#&)
#%"$'#$'$"# $$(""%"$+6=
"%"$/$%#"0	1'#%###%""#$"
"#,# %"#")#$'%#	$$"&& 
0	
1##%"#$$####$ ##"$$
,$ "#$$##$ $$##$$"%$ '#
#$%%""$&#$"$$)+"$
$#+%"%$)"#,

Early-Diastolic LV Lengthening Velocity 
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Aims of the Thesis 
General Aim: 
	
	 
	


	

		

Specific Aims: 
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Material 
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Experimental Studies 
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Clinical Study 
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Methods 
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Experimental Studies- Animal Model 
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Summary of Results 
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Paper I: Apical Rotation by Speckle Tracking 
Echocardiography: A Simplified Bedside Index of Left 
Ventricular Twist 
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Paper II: Myocardial Relaxation, Restoring Forces, and 
Early-Diastolic Load are Independent Determinants of Left 
Ventricular Untwisting Rate 
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Paper III: Determinants of Left Ventricular Early-Diastolic 
Lengthening Velocity: Independent Contributions from 
Left Ventricular Relaxation, Restoring Forces, and 
Lengthening Load 
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Twisting and Apical Rotation 
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Early-Diastolic Untwisting 
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Early-Diastolic Lengthening 
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